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The immediate and early effects of coronary artery re-
perfusion initiated 1 and 3 hours after coronary artery
occlusion were evaluated by two-dimensional echocar-
diographic measurements of overall and regional left
ventricular function. A total of 29 anesthetized open
chest dogs underwent one of the following: 1 hour oc-
clusion followed by reperfusion (Group I, n =9),3 hour
occlusion followed by reperfusion (Group II, n = 12) or
5 hour occlusion without reperfusion (Group III,
n = 8). Serial two-dimensional echocardiography was
performed at baseline; at 1, 3 and 5 hours of coronary
occlusion; within 5 minutes of reperfusion; and at 2 hours
of reperfusion.
After occlusion, all groups manifested significant
(p < 0.01) increases in left ventricular diastolic and sys-
tolic area and decreases in left ventricular area ejection
The intent of coronary reperfusion after a prolonged isch-
emic insult is to salvage myocardium and preserve left ven-
tricular function. Although there is overwhelming evidence
that coronary reperfusion salvages myocardium, there is
great variability of results concerning functional recovery
in both experimental (1-10) and clinical (11-17) studies.
Recently, the concept of stunned myocardium was proposed
(18,19) as a unifying explanation for the slow recovery of
myocardial function. In support of this concept, several
investigators (3,5-7,14,17) reported no functional change
early after reperfusion; however, in other studies, early func-
tional recovery was reported both in animal models (1,2,8-10)
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fraction. With coronary reperfusion, there was no im-
provement in these global variables in Groups I and II.
However, immediately after reperfusion, there was im-
provement in the regional extent of dysfunction (Group
I, 138 ± 35 to 66 ± 62°, P < 0.05; Group II, 156 ±
51 to 85 ± 77°, P < 0.05) as well as improvement in the
regional degree of dyskinesia (p < 0.05). These regional
improvements were transient and resolved by 2 hours
of coronary reperfusion. This immediate rebound of
function was not associated with the duration of coro-
nary occlusion, hemodynamic variables or ultimate in-
farct size. Thus, in the anesthetized open chest dog model,
coronary artery reperfusion at 1 or 3 hours produces an
immediate but transient improvement in regional sys-
tolic myocardial function.
(J Am Coll CardioI1986;8:333-41)
and in humans (11-13, IS). This apparent discrepancy in
results may be related to a variety of factors. In experimental
studies, various animal models have been used; there have
been differences in the state of anesthesia, the length of
coronary occlusion and reperfusion and the method of as-
sessing functional response. In clinical studies, however,
variability in functional response has been attributed to the
duration of occlusion before reperfusion, spontaneous changes
in global and regional function, residual coronary stenosis
and the severity of the initial regional hypofunction (20,21).
In view of these considerations, we sought to further in-
vestigate immediate and early changes in functional re-
sponse during the initial few hours of coronary reperfusion
in 29 dogs using two-dimensional echocardiography.
Methods
Animal model. A total of 29 anesthetized open chest
dogs weighing from 18 to 23 kg were studied. Each animal
was anesthetized with sodium pentobarbital and underwent
a left thoracotomy through the fifth intercostal space. Poly-
vinyl catheters were inserted in the left internal jugular vein
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for fluid and drug administration, into the ascending aorta
for measurement of mean aortic pressure and into the left
atrium for subsequent injection of radioactive microspheres.
The animal then underwent a limited right thoracotomy to
allow placement of the two-dimensional echocardiographic
transducer directly on the heart using the right ventricle as
a standoff. A 2 ern section of the left circumflex coronary
artery was freed by dissection and a snare occluder was
placed around it.
Experimental protocol. Two-dimensional echocardio-
grams were performed using a Diasonic 3400R scanner and
a 2.25 MHz transducer. Images were recorded on a video
cassette using a Panasonic recorder for later analysis. The
two-dimensional echocardiographic transducer was placed
through the limited right thoracotomy directly on the right
ventricle, which served as a standoff to allow full visual-
ization of the circumferential extent of the left ventricle in
the short-axis projection. The left ventricle was scanned
from the aortic valve to the apex in the short-axis projection
and the midpapillary muscle position was identified. Once
identified, baseline hemodynamic and two-dimensional
echocardiographic data were acquired. Three groups of an-
imals were studied. Group I consisted of nine dogs that
underwent 1 hour of left circumflex coronary artery occlu-
sion followed by 2 hours of reperfusion. Group II consisted
of 12 dogs that underwent 3 hours of left circumflex coro-
nary occlusion followed by 2 hours of reperfusion. Group
III consisted of eight dogs that underwent 5 hours of left
circumflex coronary occlusion without reperfusion. Serial
two-dimensional echocardiograms were performed at the
following time points in all experiments: 1, 3 and 5 hours
during occlusion, within 5 minutes of reperfusion and at 2
hours of reperfusion.
Autoradiographic analysis. At 30 minutes after occlu-
sion, 600,000 technetium-99m radioactive microspheres (20
/.L diameter) were injected into the left atrium for subsequent
autoradiographic analysis of the jeopardized myocardium.
At the conclusion of the experimental protocol, the animals
were killed with potassium chloride injection and the heart
was excised. The left ventricle was dissected from the sur-
rounding tissue, cooled in a freezer for 15 minutes and sliced
into 5 mm transverse sections. For in vivo area at risk
determination, the 5 mm slices of the left ventricle were
exposed for 18 hours on an 8 x 10 inch (20.3 X 25.4 em)
sheet of high speed X-ray film and developed on an X-Omat
automatic processor. Normally perfused tissue appeared as
an area of high radiographic density on the final autoradi-
ogram, whereas the hypoperfused tissue appeared as an area
of lesser or absent radioactivity. All slices were traced and
both the endocardial and epicardial margins were traced on
a clear acetate overlay. After superimposing the tracing over
the autoradiogram, the boundary of the hypoperfused area
was hand-drawn at the edge of the zone of decreased ra-
diographic density. The midpapillary muscle slice COITe-
sponding to the two-dimensional echocardiogram was iden-
tified and the endocardial circumferential extent of
hypoperfused myocardium was measured in degrees using
a protractor.
Pathologic quantitation of infarct size. For determi-
nation of infarct size, the slices of myocardium were placed
in a warm bath of buffered triphenyltetrazolium chloride.
Normal tissue was stained brick red by the triphenyitetra-
zolium chloride; infarcted myocardium appeared pale yel-
low. The outlines of the infarcted area were traced on trans-
parent overlays. The risk area determined by autoradiography
and infarcted tissue was then expressed as percent of the
left ventricular mass.
Two-dimensional echocardiographic analysis. Using
a Diasonics minicomputer-based video digitizing system,
end-diastolic and end-systolic frames were selected for anal-
ysis using the onset of the Q wave in lead II to define end-
diastole and the smallest ventricular cavity to define end-
systole. An observer carefully traced endocardial and epi-
cardial borders directly from the video display using the
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Figure 1. A circumferential wall thick-
ening map derived from the two-dimen-
sional echocardiographic study (see text
for details). Baseline wall thickening is
used to define 95% tolerance limits for
each dog. After left circumflex coronary
occlusion, a well defined thickening ab-
normality is evident. The extent of this
dysfunction is measured directly from this
map. The degree of dysfunction is indi-
cated by the hatched area.
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Table 1. Hemodynamic Data in 29 Dogs
No. of
Duration of Occlusion Reperfusion
Group Dogs Baseline I Hour 3 Hours 5 Hours Immediate At 2 Hours
Heart Rate (beats/min)
I 9 130 ± 8 114 ± II 116 ± 7 119 ± 8
II 12 129 ± 7 133 ± 8 130 ± II 124 ± 9 144 ± 10
III 8 148 ± 7 150 ± 9 152 ± 7 152 ± 12
Mean Atrial Pressure (mm Hg)
I 9 95 ± 6 95 ± 7 100 ± 7 105 ± 7
II 12 104 ± 6 110 ± 6 104 ± 4 104 ± 4 96 ± 6
III 8 III ± II 115 ± 13 114 ± 16 122 ± 3
digitizing tablet for three consecutive beats. Our laboratory
has previously validated our two-dimensional echocardio-
graphic measurements using a specially constructed phan-
tom and in vivo (22,23). Quantitative analysis was per-
formed using a radial contraction model and a fixed diastolic
center of mass at 22.50 intervals over the full 3600 circum-
ference. For correction of rotation, the midpoint of the pos-
terior papillary muscle was fixed at 1350 • Wall thickening
was calculated as: end-systolic wall thickness - end-dia-
stolic wall thickness/end-diastolic wall thickness x 100%.
The mean ± SD wall thickening was calculated for three
normal beats, and 95% tolerance limits for normal were
established in each animal. A functional map of the normal
range of wall thickening for each animal was used for com-
parison with occlusion values. Abnormally reduced func-
tional variables were expressed as the circumferential extent
(in degrees) and the degree of dysfunction (in square cen-
timeters) was measured directly from each occlusion func-
tion map. The extent of dysfunction was measured at the
curve intercepts between the occlusion and the normal maps;
Table 2. Left Ventricular Global Variables in 29 Dogs
the degree of dysfunction was measured as the area of the
map, determined by planimetry, that was abnormal (Fig.
1).
Statistical analysis. All data are expressed as mean ±
SEM. Statistical comparison of values was made using two-
way analysis of variance (ANOVA) and Bonferroni's method
for simultaneous multiple comparisons (24). The unpaired
Student's t test was used for analysis of the functional re-
bound subgroups. In all cases, the probability was consid-
ered to be statistically significant when less than 0.05.
Results
Hemodynamics and global left ventricular function.
The hemodynamic changes after coronary occlusion and
reperfusion are summarized in Table 1. There were no sig-
nificant changes in heart rate or mean arterial pressure in
any of the three groups. In each group after coronary oc-
clusion, there was a significant increase in left ventricular
end-diastolic area (p < 0.05) and end-systolic area (p <
ReperfusionNo. of
Duration of Occlusion
Group Dogs Baseline 1 Hour 3 Hours 5 Hours
Left Ventricular Diastolic Area (cm-)
I 9 10.2 ± 0.7 14.5 ± 1.1*
II 12 11.5 ± 0.7 14.6 ± 1.1t 13.5 ± 1.2t
III 8 13.2 ± 1.3 16.1 ± 1.4* 15.7 ± 1.3* 16.2 ± 1.4*
Left Ventricular Systolic Area (crrr')
I 9 4.7 ± 0.6 9.7 ± 0.8t
II 12 5.9 ± 0.5 10.1 ± 1.0t 9.4 ± 1.0t
III 8 6.8 ± 1.0 11.6 ± 1.2t 11.7 ± i.tt 11.7 ± 1.1t
Left Ventricular Area Ejection Fraction (%)
I 9 54 ± 4 33 ± 3t
II 12 49 ± 2 31 ± 3t 32 ± 4t
III 8 49 ± 4 29 ± 4t 29 ± 4t 29 ± 2t
*p < 0.05 versus baseline; tp < 0.01 versus baseline.
Immediate
13.7 ± o.n
13.8 ± 0.9t
8.2 ± 0.7t
8.7 ± 0.8t
41 ± 3t
38 ± 3t
At 2 Hours
13.3 ± 0.8*
12.6 ± 1.3*
8.5 ± 1.0t
8.2 ± 0.8t
38 ± 5t
36 ± 2t
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Figure 2. A circumferential wall thickening map from
a dog in Group III (5 hours of occlusion/no reperfu-
sion). After coronary occlusion, there is a wall thick-
ening abnormality that remains fixed during the 5 hour
occlusion. The dashed horizontal lines indicate the
95% tolerance limit for the baseline wall thickening
map. 1' ,3 ' , and 5' = 1,3 , and 5 hours, respectively.
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Figure 3. Circumferential wall thickening maps for a
dog in Group I ( I hour of occlusion/reperfusion). After
immediate reperfusion, there is little change in wall
thickening abnormality. This abnormality remains es-
sentially unchanged at 2 hours of reperfusion.
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Figure 4. Circumferential wall thickening maps for
another dog in Group I (l hour of occlusion!
reperfusion). In contrast to the study illustrated in Fig-
ure 3, there is an immediate improvement in regional
function with reperfusion. However, by 2 hours of re-
perfusion the wall thickening abnormality is similar
to that present during occlusion.
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0 .01) and a decrease in left ventricul ar area ejection fract ion
(p < 0.01 ). Changes in left ventricular global variables were
comparable in all three groups (Table 2) . In each animal a
marked wall thickening abnormality occurred within sec-
ond s of coronary occlusion and remained fixed over the
course of the occlusion (Fig. 2).
Regional left ventricular function. After reperfusion ,
two patterns of functional change were observed. In some
animals , there was little or no change in regional function
immediately or at 2 hours of reperfusion (Fig. 3); in others ,
there was an immediate funct ional rebound with marked
improvement in functional recovery (Fig. 4) . These changes
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were analyzed in the two reperfusion groups and then by
stratifying animals into a functional rebound or no functional
rebound group.
In Group I animals (I hour of occlusion/reperjusion)
there was a significant immediate improvement in both ex-
tent and degree of dysfunction that disappeared by 2 hours
of reperfusion (Fig. 5). The extent of dysfunction during
occlusion was 138 ± 35°; it improved to 66 ± 62° on
immediate reperfusion (p < 0.05) and was 100 ± 55° at 2
hours of reperfusion (p = NS versus occlusion). There was
a similar pattern in changes related to degree of dysfunction.
This variable improved 56% with immediate reperfusion
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(p < 0.05) but at 2 hours of reperfusion was no different
from the occlusion value.
Similar results occurred in Group II dogs (3 hours of
occlusion/reperfusion) (Fig. 5). There was an immediate
improvement in the extent of dysfunction from 156 ± 51°
during occlusion to 85 ± 77° on immediate reperfusion (p
< 0.05). By 2 hours of reperfusion, the extent of dysfunc-
tion was lOa:±: 55° (p = NS compared with occlusion).
The degree of dysfunction improved 47% on immediate
reperfusion (p < 0.05) but was no different from the oc-
clusion value at 2 hours of reperfusion.
The dogs in Group III (5 hours of occlusion/no reper-
fusion) served as control animals. During the 5 hours of
occlusion, there were no changes in either the extent or the
degree of left ventricular dysfunction (Fig. 6).
Rebound versus no rebound subgroups. By defining the
functional rebound phenomenon as at least a 50% improve-
ment in both extent and degree of left ventricular dysfunc-
tion, animals that underwent reperfusion were stratified into
a rebound or no rebound subgroup for further analysis.
These two subgroups were compared for differences in oc-
clusion times, hemodynamic variables and left ventricular
global regional indexes (Table 3). Occlusion times were
similar for the two groups. There were no differences in
heart rate, mean arterial pressure, left ventricular diastolic
area, left ventricular systolic area or left ventricular area
ejection fraction either during occlusion or on immediate
reperfusion. Both extent and degree of left ventricular dys-
function were similar during occlusion but were significantly
improved during immediate reperfusion, by definition, in
the functional rebound group.
Pathologic data (Fig. 7). There were significant differ-
ences in infarct/risk area size for the three groups. Both
reperfusion groups had a significantly smaller infarct com-
pared with the 5 hour occlusion group; the I hour occlusion
Figure 6. The circumferential extent and degree of left ventricular
(LV) dysfunction in Group III (5 hours of occlusion/no reperfu-
sion). There is no change in either functional variable during the
occlusion period.
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Figure 5. A, The circumferential extent of wall thickening ab-
normality during occlusion, immediate reperfusion and at 2 hours
of reperfusion in Groups I and II. Immediately after reperfusion,
there is a significant improvement in the circumferential extent of
dysfunction in both groups of dogs. By 2 hours of reperfusion,
the circumferential extent of dysfunction is similar to that present
during occlusion. B, The degree of left ventricular (LV) dysfunc-
tion measured directly from the circumferential wall thickening
maps during occlusion, immediate reperfusion and at 2 hours of
reperfusion. Immediately after reperfusion there is a significant
improvement in the degree of dysfunction in both groups. By 2
hours of reperfusion, the degree of dysfunction is no different from
that during occlusion. *p < 0.05 versus occlusion. I 'OCC/2'REP
= I hour of occlusion/2 hours of reperfusion; 3'OCC/2'REP =
3 hours of occlusion/2 hours of reperfusion.
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Table 3. Hemodynamic and Left Ventricular Function Variables in Functional Rebound Groups
During Coronary Occlusion During Immediate Reperfusion
Occlusion time (hours)
Heart rate (beats/min)
MAP (mm Hg)
LV diastolic area (ern')
LV systolic area (cnr')
LV area ejection fraction (%)
LV dysfunction circumferential n
Degree (em')
Functional
Rebound
(n == II )
1.9 ± 0.3
123 ± 3
99 ± 6
14.1 ± 1.3
10.0 ± 1.1
30 ± 3
155 ± 17
4.2 ± 0.5
No Functional Functional No Functional
Rebound Rebound Rebound
(n = 10) (n == I J) (n = 10)
2.4 ± 0.3
131 ± 10 121 ± 8 117 ± 8
103 ± 5 102 ± 6 102 ± 4
13.1 ± 0.8 14.5 ± 0.9 13.2 ± 0.8
9.1 ± 0.8 8.8 ± 0.8 8.7 ± 0.7
31 ± 3 40 ± 3 35 ± 2
152 ± 16 24 ± 8' 157 ± 12
4.9 ± 0.8 0.2 ± 0.1* 4.2 ± 0.6
' p < 0.0005 . LV == left ventricular; MAP = mean arterial pressure.
INFARCT / INFARCT/LV RISK AREA/LV
RISK AREA
Figure 7. Pathologic data for the three groups. Both Groups I and
II had a smaller infarct size/risk area in comparison with that in
Group III. Abbreviations as in Figure 5.
ference. Dogs, used in our study, are known to have a great
capacity for collateral flow development, which may have
maintained sufficient midmyocardial and epicardial viability
to allow functional rebound to occur even with 3 hours of
coronary occlusion. This is supported by the pathologic data
demonstrating that 57% of the risk region was salvaged by
reperfusion. Second, our animals were anesthetized and open
chest, whereas those of Heyndrickx et al. were conscious
and closed chest. Because it is possible that catecholamines
may have been mediating this functional rebound . a higher
catecholamine state of the open chest animal may have
influenced our results.
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group had the smallest infarct. The pathologic data were
further analyzed by comparing infarct sizes in animals with
and without functional rebound . Risk area (40 ± I versus
37 ± 4%, p = NS), percent left ventricular mass infarcted
(15 ± 4 versus 18 ± 3%, p = NS) and percent of risk
area infarcted (35 ± 9 versus 45 ± 8%, p = NS) were
similar in the functional rebound and take no functional
rebound group.
Discussion
Our results support the concept of an immediate rebound
in left ventricular function after coronary reperfusion which
occurs within the first few minutes of reperfusion and re-
solves within the first 2 hours. This functional rebound does
not appear to be related to the duration of occlusion, hemo-
dynamic variables or ultimate infarct size. This early var-
iability in regional function may explain some of the ap-
parent discrepancies in previous reports on coronary
reperfusion.
Functional rebound. Although immediate functional
recovery with coronary reperfusion was reported by several
previous investigators (1,3 ,5 ,9 ,25), Heyndrickx et al. (26)
were the first to specifically comment on the transient nature
of the functional rebound with coronary reflow after a brief
15 minute occlusion. This functional rebound was observed
to be accompanied by a hyperemic response. More recently,
the same investigators (10), in a study of conscious baboons,
saw functional rebound after I hour but not after 3 hours
of coronary occlusion. The y observed that this early func-
tional rebound was predicti ve of late functional recovery.
Their results differ from ours because we observed func-
tional rebound in both our I hour and 3 hour coronary
occlusion groups. Several fundamental differences between
our study and that of Heyndrickx and coworkers may ac-
count for these discrepancies. First, there is a species dif-
JACC Vol. 8, No.2
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Several previous studies of coronary reperfusion have
not commented on a functional rebound. However, several
of these studies (7,27,28) reported an early functional re-
covery, but this observation was overshadowed by the slow
and delayed functional recovery-the so-called stunned
myocardium. Some investigators (6,29) did not examine
specific time points within the first 2 hours of reperfusion,
or examined only one time point within the first 6 hours.
Thus, it is possible that the functional rebound occurred but
was not observed because of the limited temporal sampling
of data or not reported because of its transient nature.
Experimental techniques: limitations. It is also im-
portant to emphasize that a variety of experimental tech-
niques have been used to measure functional recovery after
coronary occlusion. These include intramyocardial radio-
paque metal beads (l ,2), Walton-Brodie strain gauge arches
(25), strain gauge catheter probe (3), contrast left ventric-
ulography (4), sonomicrometer segment length and wall
thickening (5-7,26) and echocardiographic wall motion and
wall thickening (8,27-30). Many of these techniques are
now known to be inappropriate because there are significant
differences in function within different layers of the myo-
cardium (31,32). Although subendocardial crystal mea-
surements remain an important experimental technique to
measure regional left ventricular function, transmural thick-
ening using either ultrasonic crystals or echocardiography
has been increasingly emphasized in more recent reports as
an important integrative measure of transmural regional
function. Pandian and Kerber (33) recently compared wall
thickening measurements by ultrasonic crystals and two-
dimensional echocardiography and found that there was ab-
solute correspondence in changes but differences in actual
measurements related to a variety of factors limiting both
techniques. These differences tend to produce a relative
overestimation of thickening by two-dimensional echocardi-
ography relative to ultrasonic crystal measurements. Thus,
it is possible that the functional rebound we observed was
similarly exaggerated compared with that observed using
ultrasonic crystal measurements. This may be one expla-
nation for differences in the degree of the functional rebound
that we observed compared with that observed by others.
Although two-dimensional echocardiography is a well
validated technique for measuring global and regional left
ventricular function and has been used in several experi-
mental studies of regional ischemia, it has a few well rec-
ognized limitations. The specific anatomic tomographic cross
section that is being imaged is difficult to precisely define.
In our studies, the papillary muscles were used as specific
anatomic landmarks in the short-axis projection. Additional
cross-sectional views were not attempted because adequate
landmarks are not available in other parts of the ventricle.
Another limitation of quantitative two-dimensional echo-
cardiography is the difficulty of obtaining sufficient defi-
nition of the endocardial and epicardial borders. This is less
of a problem in our open chest canine model where high
quality studies are readily obtained.
Possible mechanisms. Although the functional rebound
phenomenon may be related to an early transient hyperemic
response of coronary reflow (10), the precise mechanism is
unknown. A local catecholamine effect is one possible
mechanism. Schomig et a!. (34) found an immediate over-
flow of catecholamines during the reperfusion period after
60 minutes of ischemia in the isolated perfused rat heart.
In their study, very high concentrations of adrenaline and
noradrenaline were present immediately after the onset of
reperfusion followed by a subsequent fast decay during the
initial 5 minutes. They suggested that this overflow could
be due either to washout from the extracellular space of
noradrenaline previously released from sympathetic nerves
or to a reperfusion-activated release. However, the very high
concentration of catecholamines immediately after the onset
of reperfusion, together with the subsequent fast decay,
strongly suggested to these investigators that the mechanism
was primarily a washout during reperfusion of catechol-
amines previously accumulated within the extracellular space.
If a similar time course occurs in the intact animal, our
functional observations could correspond to a catecholamine
overflow during coronary reperfusion.
Another possible mechanism for functional rebound with
coronary reperfusion may be related to local regional load-
ing conditions. The coronary distension hypothesis (garden
hose effect) states that increasing intravascular pressure dis-
tends the myocardial vessels, which in tum increases myo-
cardial stretch with increased cardiac performance second-
ary to a Frank-Starling mechanism (35). The occurrence of
such an effect with coronary reperfusion is unknown. Al-
ternatively, the regional myocardial edema that occurs after
coronary reperfusion may produce a similar regional loading
effect that may transiently increase regional performance.
However, it is unlikely that these local changes in loading
conditions are primarily responsible for the early functional
rebound after coronary reperfusion.
A third explanation is that functional deterioration ac-
tually occurs within minutes after coronary reperfusion. In
other words, improvement in regional function with reper-
fusion is quickly followed by deterioration in function be-
cause of reperfusion injury. There is an increasing body of
data supporting the concept of reperfusion injury which is
thought to be mediated by oxygen radicals (36-38). It may
be that coronary reflow, if accompanied by a transient hy-
peremic response, could produce tissue injury and further
functional impairment. However, at present there are no
specific data to support this hypothesis.
In our study, we did not examine the long-term conse-
quences of the early functional rebound. Because rebound
did not occur uniformly in all animals it may be that there
are potential differences in ultimate functional recovery be-
tween animals with and without rebound. Heyndrickx et al.
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(10) found that the early functional response was predictive
of late functional recovery. It is possible that functional
rebound identifies viability of myocardial tissue with the
potential of further metabolic recovery.
Clinical implications. Our observations have important
clinical implications. Because there has been marked var-
iability in early functional changes seen by left ventricular
angiography in humans, it is possible that the timing of
studies after reperfusion is a potential explanation for this
finding. Because the actual timing of coronary reperfusion
during intracoronary thrombolytic therapy is imprecise, left
ventriculography may be performed as early as minutes after
reperfusion or more than 15 to 20 minutes after actual coro-
nary reflow. This time frame may extend to hours in the
case of intravenous thrombolytic therapy. If a similar func-
tional rebound occurs in humans, it might be possible to
see marked variability in regional left ventricular function
depending on the timing of left ventricular angiography after
actual coronary reflow. This may produce confusing results
and may also explain some of the discrepancies in published
data.
In summary, we have described a regional functional
rebound immediately after coronary reflew. This immediate
functional rebound was observed on coronary reperfusion
after both 1 and 3 hour coronary occlusions in the anesthe-
tized open chest dog. The precise mechanism and signifi-
cance of this early rebound remain to be determined.
We thank Kim P. Gallagher, PhD, for helpful discussions and Sheree
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